The objective of this review is to synthesize the evidence from economic evaluations of the cost effectiveness of exercise delivered by health professionals to elderly individuals living in the community for preventing falls. Economic evaluations will be defined for the purpose of the review as studies that use the cost benefit, cost effectiveness or cost utility measurement method to quantify and compare the costs and effects (health outcomes) of exercise intervention(s) which have as one or their primary objectives falls prevention in elderly adults living in the community.
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Review question/objective
The objective of this review is to synthesize the evidence from economic evaluations of the cost effectiveness of exercise delivered by health professionals to elderly individuals living in the community for preventing falls. Economic evaluations will be defined for the purpose of the review as studies that use the cost benefit, cost effectiveness or cost utility measurement method to quantify and compare the costs and effects (health outcomes) of exercise intervention(s) which have as one or their primary objectives falls prevention in elderly adults living in the community.
The questions that will be asked in the review are:
 What is does the evidence suggest are the costs (from the perspective of individuals, health care providers and society) of exercise intervention delivered in the home or community setting to elderly individuals living in the community compared to the effects (health outcomes)?
 What does the evidence suggest are the differences in costs compared to the benefits of exercise intervention delivered in the home or community setting to elderly individuals living in the community relative to effects by:
o Sex of exercise program participant o Age of exercise program participant (the age cohorts that will be compared will be informed by the classification of age groups in the reporting of outcomes in the included studies)
o Morbidity of the elderly exercise program participant (for example living after stroke compared to no stroke). The range of morbidities to be examined will be determined by the data that is available in this regard in the included studies) The ultimate objective of the review is to provide information that can be used by policy makers and administrators to enhance the efficiency and effectiveness of falls prevention strategies and thereby improve quality of life for elderly individuals and economize on use of scarce societal resources.
Background
Falls and fall-related injuries are common among elderly people living in the community. 1 Cohort studies have consistently demonstrated that approximately 30% of individuals aged 65 years and over living in the community setting experience one or more falls every year. 2 Research has also established that the risk of falls in elderly individuals increases with age. 2 With the trend of increasing longevity in most developed countries, this association implies that in the absence of effective falls prevention strategies the number of falls in the elderly will escalate.
Due to their frailty, elderly individuals who experience falls frequently suffer injury and falls are a major cause of morbidity and mortality in elderly populations. 3 It is difficult to present, for Australia or elsewhere, precise estimates of the incidence of injury associated with falls or the incidence of different kinds of injury associated with falls in the elderly population living in the community. As an example of the size of the problem of injury related to falls in the elderly, a study conducted in New South Wales (NSW), Australia found that in a year, falls result in about 30 000 hospitalizations and at least 300 deaths in people aged 65 years and over. 3 Falls and fall-related injury cause suffering and diminished quality of life for elderly individuals who experience them. They also place a high level of demand on public health services and have high costs associated with them, which both individuals and society bear. 4 Development and implementation of effective interventions to prevent falls and injury from falls in elderly individuals living in the community is therefore a public health priority and good understanding of the effectiveness and costs of different falls prevention initiatives, including exercise, is critical to inform design of such strategies.
The phenomenon of interest in the proposed review is exercise delivered in the home or community setting to elderly individuals by trained health care providers. This intervention is one in a range of falls prevention interventions that are commonly implemented to prevent falls and injury from falls in elderly individuals living in the community. 1,2 It is, however, one of the interventions for which the existing research has shown significant positive effects on health outcomes. 1, 5 A range of risk factors contribute to the high incidence of falls and falls related injury in elderly adults. Muscle weakness and poor balance have been identified as key factors 5 and this facilitates understanding why exercise programs appropriately tailored to the needs and capacity of the elderly individual have been found to reduce the incidence of falls and falls related injury. Exercise is understood to contribute to falls prevention and reduce injury from falls in the elderly by increasing and improving muscle strength, balance and cardiovascular fitness . 6, 7 The main outcomes identified in the literature on the effectiveness of falls prevention programs targeted at the elderly living in the community setting are falls, fear of falling, functional independence and injury from falls. The existing evidence base on the effectiveness and cost effectiveness of exercise to prevent falls in the elderly living in the community is characterized by variation across studies in the outcomes considered and the measures used to assess effect and cost effectiveness. 2 The evidence identifies the type of exercise program (for example strength and balance training compared to cardiac) as well as the intensity and duration of the intervention as having an influence on the effectiveness. 1, 5 The existence of compelling evidence that falls in community dwelling elderly individuals are preventable, and that exercise can play a role in this regard, makes developing a good understanding of the evidence on the costs relative to the effects of different falls prevention interventions all the more important. This is because it clarifies that there exists substantial scope for reducing health care
costs and improving quality of life by enhancing falls prevention strategy design based on evidence of cost effectiveness.
Until recently, the importance of economics applied to falls and falls prevention strategies has largely been overlooked. 2 An initial search of the literature identified five economic evaluations of exercise programs designed to prevent falls in elderly adults implemented in the community or home setting.
Economic evaluations have been given some limited consideration in systematic reviews that have had the objective of synthesizing the evidence on effectiveness of different falls prevention strategies 1 or only exercise programs delivered to elderly individuals living in the community 5 . However, no review or protocol with the objective of this proposed review, of synthesizing the evidence from economic evaluations on the cost effectiveness of exercise programs designed to prevent falls in the elderly living in the community and delivered in the home or community was identified.
This context explains the motivation for and value of the proposed review and why the review promises to make a novel contribution to the existing evidence base on falls prevention in the elderly.
Keywords falls prevention; injury prevention; elderly; economic evaluation; economics; cost effectiveness; cost effectiveness analysis; CEA; cost utility; cost utility analysis; CUA; cost benefit; CBA; exercise; community; home.
Inclusion criteria

Types of participants
The population of interest for this review will consist of elderly individuals living in the community, anywhere in the world. Definitions of "the elderly" vary across countries. Most commonly an elderly individual is defined as a person aged 65 years or above. It is anticipated that most of the economic evaluation studies that will be identified and considered in the review will use this definition. However, studies will not be excluded if they have applied a different definition of "the elderly". Elderly individuals will be included regardless of co-morbidities or sex.
Where data permits, relevant subgroups of interest in the participant publication will be explored in the analysis. It is anticipated that this will include consideration of differences in cost and effect outcomes by sex, age and co morbidities (for example stroke). It is anticipated that the results on costs and effects will vary depending on the range and nature of other falls prevention interventions and/or interventions to reduce injury engaged in by participants. Therefore, in the data extraction stage of the review, information will be extracted on any other interventions, besides the exercise intervention that is the focus of this study, applied to subjects.
Types of intervention
As indicated above, the interventions of interest in the proposed review are exercise delivered as a single intervention or in combination with other interventions to elderly adults living in the community by one or more trained individual. Regarding the individual(s) delivering the exercise program(s) an inclusive approach will be adopted and all individuals who have had training in delivery of exercise to elderly adults will be included, regardless of their profession or level of their training. It is anticipated that the exercise intervention whose cost effectiveness is evaluated in many of the included studies will have other objectives in addition to falls prevention and/or preventing injury from falls. Studies will be considered for inclusion regardless of whether preventing falls is the only objective of the exercise program or one in a range of objectives. Only exercise programs supervised by one or more suitably trained individual and delivered in the home or a community setting (for example a park, gym or community hall/recreational facility) are of interest and will be included in the review. Exercise programs which are delivered to one elderly individual (in the home or community setting) or a group of individuals will be included. With respect to frequency, length and duration of exercise, all variations are of interest and will be sought. Moreover, data permitting differences in costs and outcomes by exercise intensity level, duration and frequency will be explored in the analysis.
With respect to comparators, a broad approach will be adopted. Studies that examine the cost effectiveness of exercise compared to no intervention as well as exercise compared to one or more other types of falls prevention intervention(s) will be considered.
Types of outcomes
The outcomes of interest for the proposed review are best described with reference to the three types of measurement methods that it is anticipated included studies will use, and which are commonly used in economic evaluations of health interventions.
Outcomes in studies that use the cost utility measurement method: In studies that use this method the outcomes for which data will be sought will be the cost of the exercise program(s) measured in the monetary unit used and the effect of the exercise program measured in quality adjusted life years (QALY) or disability adjusted life years (DALY).
Outcomes in studies that use the cost effectiveness measurement method: In this case the focus will also be on cost of exercise program(s) measured in the monetary unit used. However, the outcomes of the effects of the exercise program(s) will be the natural unit health outcome measures of the included studies. It is anticipated that these will include measures of falls, fear of falls, injury from falls and functional independence. However, other natural unit measures of the effects of the exercise program studied on health outcomes in the elderly in such studies will also be considered.
Outcomes in studies that use the cost benefit measurement method: In this case the focus will be on costs and benefits / effects measured in monetary units.
The review aims to present a comprehensive synthesis of the economic evidence on the cost effectiveness of exercise delivered in the home or community setting to the elderly for preventing falls in the elderly living in the community setting. Therefore, all perspectives on cost, including costs from the individual, health care provider and societal perspective will be sought and included. Variation in estimations of cost and effect depending on whose perspective has been the basis for the conceptualization and measurement of costs will be explored in the analysis.
Types of studies
The review will consider all economic evaluation study designs that use the three measurement methods described above, namely the cost utility, cost-benefit or cost effectiveness method to measure cost and effect of exercise programs aimed at preventing falls and/or fall-related injuries in elderly adults living in the community. To be included, studies must provide quantified estimates of the effect relative to the cost of one or more exercise program(s) with the objective to prevent falls and/or fall-related injuries in elderly adults living in the community.
It is anticipated that the following study design types will be identified in the search and included in the review: prospective and retrospective economic evaluations and modeling evaluation studies.
Search strategy
The search strategy aims to find both published and unpublished studies. A three-step search strategy will be utilized in the review. An initial limited search of MEDLINE and CINAHL will be undertaken followed by analysis of the text words contained in the title and abstract, and of the index terms used to describe articles. Second, a search using all identified keywords and index terms will then be undertaken, across all databases. Thirdly, the reference list of identified reports and articles will be searched for additional studies.
The following databases will be searched to identify published studies: Studies published in English language will be considered for inclusion.
Examples of initial keywords that will be used in the exploratory stage of the search for studies in electronic databases are: falls prevention; injury prevention; elderly; economic evaluation; economics; cost effectiveness; cost effectiveness analysis; CEA; cost utility; cost utility analysis; CUA; cost benefit; CBA; exercise; community; home. Informed by the findings from the initial exploratory searches in the range of databases to be covered, further key words will be identified and a detailed search strategy will be developed and implemented for each database.
Assessment of methodological quality
Methodological quality of considered studies will be assessed by two reviewers using the standardized Joanna Briggs Institute Analysis of Cost, Technology and Utilization Assessment and
Review Instrument (JBI-ACTUARI) critical appraisal tool (Appendix I). Two reviewers will assess the considered studies independently and a third reviewer will be consulted to inform the decision about whether to include the study should a disagreement arise.
Data collection
Data on costs and benefits (outcomes) will be extracted from studies included in the review using the standardized data extraction tool from JBI-ACTUARI (Appendix II). In addition to measures of the costs and effect outcomes associated with the exercise intervention study that is the focus in the review, data will be extracted about the following:
 Characteristics of the exercise intervention including type of program (for example strength and/or balance and/or cardiac), intensity and duration.
 Characteristics of the population targeted including sex, age and co-morbidities.
 Characteristics of other programs the study participants engaged in as a means to prevent falls and/or injury from falls.
Data synthesis
The findings from the review on the costs compared to the effects/outcomes of exercise programs delivered in the community setting to elderly individuals as a means to prevent falls will where possible be presented in tabular form. Where this is not possible, findings will be presented in narrative form.
Data permitting, sub-group analysis will be undertaken to shed light on whether there are differences in the costs compared to the effects of exercise on falls prevention for elderly individuals living in the community by: (i) sex, age and morbidity of study participants; (ii) exercise type, intensity and duration; (iii) participation in non-exercise (other) programs aimed at preventing falls and/or injury from falls.
